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1. INTRODUCTION 

The JRC programme "Nuclear Measure­
ments" is carried out exclusively by 
the Gee! Establishment (the Central 
Bureau for Nuclear Measurements, 
CBNM), and forms by far the largest 
fraction of the work commitment of 
that Establishment. It conforms 
closely with the aim of the Estab­
lishment as envisaged in the Treaty 
establishing the European Atomic 
Energy Community. In addition it is 
designed to extend the exploitation 
of the CBNM's major nuclear measure­
ment facilities, the performances of 
which have been increased and improv­
ed in recent years. These include the 
two large accelerator installations 
(the electron accelerator and the 
Van de Graaff generator) and the mass 
spectrometers. 
The Nuclear Measurements programme is 
divided into two main projects, 
Nuclear Data on the one hand and 
Nuclear Reference Materials and 
Techniques on the other. 

In the former the JRC actions form 
part of world-wide sets of actions 
to establish reliable, and in many 
cases very precise, figures for 
important nuclear parameters - e.g. 
neutron interaction cross-sections, 
radionuclide half lives - needed 
for the development and exploitation 
of nuclear energy for peaceful 
purposes. In this work the CBNM pays 
particular attention to the specific 
needs of the Communi ty and to com­
pi ement similar actions undertaken 
in the laboratories belonging to 
the Member States. 
Concerning Nuclear Reference Mate­
rials and Techniques the actions 
are to provide materials to which 
analytical and other measurements 
carried out in the nuclear industry 
or by the nuclear community can be 
referred. One or more of the pro­
perties of the materials must there­
fore be well characterized and even­
tually certified and in order to 
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carry this out effectively the impor­
tant techniques used for characteri­
zation must be continuously examined 
and if possible improved. 
The basic aim of the Nuclear Measure­
ment programme is therefore to 
develop nuclear metrology with spe­
cial orientation towards satisfying 
the demands for basic nuclear data 
and for materials and methods of 
reference. 

2. RESULTS 

H<¿dí>u/i2jmnto 0& MuctíoA Vata 

This project is divided into two 
parts, one concerned with data per­
tinent for neutron induced reactions 
and the other with so-called non-
neutron nuclear data, i.e. mainly 
data on radionuclide decay. 

Ncut/wn Vata 

The main objective is to measure 
accurate differential cross section 
data needed for fast reactor design 
and safety, long term irradiation 
effects on fuel and structural 
materials, shielding, nuclear waste 
treatment and storage, safeguards 
and also for fusion reactors and 
technology. A prime objective for 
CBNM remains the improvement of the 
knowledge of standard cross sections 
required for these research areas. 
Also the understanding of underlying 
physics mainly concerning neutron 
induced reactions necessary for 
current and future nuclear power 
technology is an important objec­
tive. 
During 1982, time compression of 
the pulses from the particle accel­
erators has been demonstrated. In 
the case of the 150 MeV linear 
accelerator this has been achieved 
by passing the accelerated electron 
beam through a special designed 
magnet (Fig. 1). For the Van de 
Graaff, using a spiral resonator a 
timing resolution of 330 ps has 
been obtained for a 3 MeV deuteron 
beam which is at least a factor 4 

F¿g. 1. Magnetic puJU>n c.ompK.Qj>o¿OYi 
at tkn Llvuia/i KdcdLixaton.. 

better than the resolution without 
bunching applied. Another major fa­
cility, the control processing unit, 
has been improved during 1982, by the 
replacement of the IBM 370/138 with 
an IBM 4341/1 and this has led to a 
reduction of the execution times for 
batch programmes by a factor between 
5 and 6 and of the response times for 
interactive operations by an order of 
magnitude. 
An International Conference on Nuclear 
Data for Science and Technology, held 
in Antwerp, Sept. 1982, and organized 
by CBNM, provided a good focal point 
for CBNM work in nuclear data. Alto­
gether there were 18 scientific con­
tributions from CBNM to the conference. 
(Fig. 2). 
Fission cross-sections for two iso­
topes of Plutonium 2 3 8Pu and 2 4 2Pu, 
have been measured over the neutron 
energy range from 5 eV to 10 MeV; 
results for 2 3 8Pu are available 
(Fig. 3) but analyses of the raw data 
for 2 4 2Pu have not yet been completed. 
Data obtained on neutron capture by 
56 Fe shows a discrepancy in the reso­
nance region with data obtained at 
Oak Ridge National Laboratory (US). 
In view of the importance of this 
parameter, the discrepancy is under 
more detailed study by the NEA 
(Nuclear Energy Agency) Neutron Data 
Commi ttee. 



Tig. 2. "International Confaenence on Uuclean. Vata faon. Science and Technology" 
organized by CBNM. 
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Fig. 3. Vlezo-electAlc pudUed jet device, developed 
faon. pn.epanjatA.on o fa thin falZmò. 



Mon Meat/ion Maclean. Vata 

In t h i s sect ion the object ive is 
to meet the needs fo r informat ion 
on the decay propert ies of radio­
nuclides by experimental determina­
t i on of the relevant data ( i nc lud ­
ing the development of techniques 
to improve accuracy) and by d e t a i l ­
ed evaluations of informat ion 
already ava i lab le . 
During 1982 considerable emphasis 
was placed on studies of the decay 
propert ies of some ac t in ides . Meas­
urements of the alpha and photon 
emission rates in the 2 3 8Pu to 
2 3 4 U decay have been performed and 
work has s tar ted on the determina­
t i on of 60 keV T-ray emission pro­
b a b i l i t y i n the decay o f 241Am. 
In add i t ion the published measure­
ments o f the ha l f l i ves of 2 3 7Pu 
and 242Cm have been reviewed and 
assessed and evaluated values have 
been recommended. We have c o n t i ­
nued to par t i c ipa te i n intercom-
parisons of r a d i o a c t i v i t y measure­
ments organized by the Bureau 
In ternat iona l des Poids e t Mesures 
(BIPM). During 1982 two cont r ibu­
t ions were made, f o r 133Ba and 
137Cs respect ive ly , the l a t t e r 
y i e ld ing sa t i s fac to ry r esu l t s . 

Maclean Refaenence IkatenlalM and 
Technlqueò 

This pro ject is div ided in to four 
par ts . 

Maclean RefaeAence \hatenJjxl¿> 

There exists a need fo r ce r ta in 
ac t in ide reference materials w i t h i n 
the European Community. This need, 
and the p r i o r i t i e s fo r the various 
mater ia ls , were establ ished a few 
years ago and CBNM is now engaged 
i n - t r y i n g to s a t i s f y the need. 
Three types o f such mate r ia l , 
necessary f o r the ca l i b ra t i on of 
ana ly t ica l methods, can be i d e n t i ­
f i e d : those f o r destruct ive chemi­
cal ana lys is , those f o r destruct ive 
isotope analysis by mass spectrome­
t r y and those f o r non destruct ive 

isotope analysis by measuring the 
emitted y rad ia t ions . 
In the case of RM's fo r chemical 
analyses work has continued to estab­
l i s h stocks of EC c e r t i f i e d Pu meta l , 
U metal, U02 and Pu02 . 
As indicated in the l a s t Programme 
Progress Report of Nuclear Measure­
ments, work fo r Pu metal and U metal 
i s completed, the c e r t i f i c a t e fo r 
Pu was issued in 1981 and a c e r t i ­
f i c a t e fo r U was issued in 1982. In 
the case of U02 a l i t t l e more work 
has been required to br ing i t to the 
point of f i n a l c e r t i f i c a t i o n , but 
th is is expected ear ly 1983. 
Regarding Pu02 a programme of requ i r ­
ed ana ly t ica l work has been made and 
del ivery of the base material to 
CBNM is awaited. 
S im i l a r l y , emphasis has been placed 
on establ ish ing uranium and p lu to ­
nium isotop ie reference mater ia ls . 
As primary standards these w i l l be 
sets of ca re fu l l y prepared synthet ic 
mixtures of the main isotopes. In 

the case of uranium, tes t mixtures 
wi th 2 3 s u / 2 3 8 U ra t ios of about uni ty 
have been prepared, the accuracy on 
the r a t i o being about 10"4 . I t i s 
hoped to achieve a f i n a l accuracy 
of about 10"5 and good progress has 
been made in th is d i rec t ion by a 
thorough p u r i f i c a t i o n of the samples 
of reported isotopes and a measure­
ment of the remaining impur i t i es . In 
the case of Pu a completely new glove 
box f a c i l i t y has been i ns ta l l ed and 
prel iminary tests of the chemical 
procedures have been carr ied out . 
Negotiations wi th USA laborator ies 
concerning co l labora t ion to make 
plutonium reference mater ia ls , based 
on the primary isotop ie mixtures, 
are in progress. 
In co l laborat ion with NBS-Washington 
CBNM has provided the characterized 
samples fo r an i n t e r i aboratory meas­
urement evaluat ion programme so-
ca l led IDA-80 fo r the measurement 
o f U and Pu element concentrations 
and isotope abundances; excel lent 
agreement was obtained between the 
CBNM and NBS character izat ion values. 
The resul ts from about 30 p a r t i c i ­
pating laborator ies have undergone 
a prel iminary evaluat ion. 



Sampleò and Τ angeli, faon. Maclean 
lÅea&anementÅ 

During 1982 a t o ta l of 632 specia­
l i zed samples and targets have been 
del ivered to c l i en ts mainly i n the 
Community. These are mainly i n the 
form of t h i n f i l m s , used as nuclear 
targets i n accelerat ing machines, 
or a l loys f o r i n p i l e dosimeters. 

Refaenence Techniques 

The object of t h i s pro ject is to 
develop and improve ana ly t ica l 
methods and character izat ion tech­
niques used f o r the production of 
reference materials and special 
samples and targets . An in te res t ing 
new method fo r lay ing down th in 
f i lms of rare and/or expensive 
materials has been developed, based 
on the adaptation of a piezo­
e l e c t r i c pulsed j e t device used 
commonly f o r character p r i n t i n g . 
Although the qua l i t y of the depo­
s i t ed f i l m i s not qui te as good as 
can be obtained by other methods, 
i t seems that the method can be 
used wi th neg l ig ib le loss of 
material (F ig . 4 ) . 

Fig. 4. Plezo-electnÁc putòed 
jet device developed faon, pnepana-
tion ofa thin falùrtA. 

A new i n s t a l l a t i o n fo r making meas­
urements on th in f i lms by the 
Rutherford backscattering and Proton 
Induced X­ray emission (PIXE) tech­
nique under u l t r a high vacuum condi­
t ions has been i ns ta l l ed on the 
3.7 MV Van de Graaff. The f eas i ­
b i l i t y of measuring temporal var ia ­
t ions of a i r po l l u t i on by using the 
PIXE method on streaked a i r f i l t e r s 
has been demonstrated and i t is 
hoped to apply th is to measurements 
of a i r po l l u t i on along the North Sea 
Coast of continental Europe. 

Study ofa the Production ofa Ennlched 
Actlnlde í¿otope¿ 

Preliminary studies on the EC­
requirements fo r enriched act in ide 
isotopes fo r several purposes and 
the costs of producing them have 
now been made. These were issued to 
the ACPM Nuclear Measurements who 
heve now advised not to go ahead 
wi th enriched isotope production in 
the next mul t i annual programme. A 
design study fo r a medium current 
electromagnetic separator has been 
made, under cont ract , by CNRS Orsay. 
In another contract wi th AERE, 
Harwell the performance of ion 
source of the Harwell Mark IV Iso­
tope Separator has been evaluated 
fo r separation of isotopes of masses 
greater than 200. 

3 . CONCLUSIONS 

Substantial contr ibut ions to the 
knowledge of neutron cross­sections 
have continued to be made in the 
course of 1981 and these were focus­
sed at the Internat ional Conference 
on Nuclear Data for Science and 
Technology held in Antwerp, 
Sept. 1982. This Conference also 
pointed up important work to be 
carr ied out i n the fu tu re . F i r s t 
tests on the pulse compression 
systems added to the two main CBNM 
accelerators are \jery encouraging 
and these modif icat ions should 
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extend both the range and quali ty 
of future neutron data work. 
The work towards preparing EC Certi­
f ied Nuclear Reference Materials is 
now gaining pace. Two NRM's for 
destructive chemical analyses can 
now be issued with cert i f icates and 
the formalit ies for a th i rd are 
almost complete. Emphasis is being 
placed on preparing primary 
standards for U and Pu isotopie 
measurements. Provision of samples 
and targets continues to be an 
important service to customers, 
with 632 items delivered during 
the year. 
Considerable knowledge has been 
accumulated in relat ion to sepa­
rating actinide isotopes for 
research purposes, including a 
complete design study of a proto­
type electromagnetic separator. 
Due to anticipated high production 
costs, i t is unlikely that this 
study w i l l enter a prototype pro­
duction phase in the foreseeable 
future. 
The mutual collaboration with 
external organizations has cont i ­
nued. Such collaborations are 
essential to ensure the f u l l 
exploitation of the Linac accel­
erator in the area of nuclear data 
measurements and also in the cha­
racterization and ver i f icat ion 
work for nuclear reference mate­
r i a l s . 
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